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QD STap
\_ . ) %-3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
M N WASHINGTON, D.C. 20460
1’4( mo‘(ﬁc
OFFICE OF
PESTICIDES AND TOXIC SUBSTANCES
MEMORANDUM
SUBJECT: Submission of Acute and Chronic Fish Data in
Response to Amitraz Registration Standai? /§5?
7 Core~— /21"
FROM: . James W. Akerm (o) ieé/' 7 ¢ ' .
Ecological Effécts Branch
Environmenal Fate and Effects Division (H7507-C)
TO: Dennis Edwards, PM12

Insecticide~Rodenticide Branch
Registration Division (H7505-C)

The Ecological Effects Branch (EEB) has reviewed the following
two fish toxicity studies on Amitraz:

1. Hill, R.W., B. J. Harland, and J.E. Caunter.
1988. W92 AMITRAZ Technical: Determination
of acute toxicity to the bluegill sunfish
(Lrpomis macrochirus). Study Number Q506/D.
Submitted by NOR-AM Chemical Company,
Wilmington, DE. Accession Number 407980-01.

2. Hill, R.W., B.J. Harland, B.G. Maddock, and
A.M. Riddle. 1988. W99 Amitraz Technical:
Determination of the Chronic Tozicity to
Fathead Minnow (Pimephales promelas) Embryos
and Larvae. Study No. ENVIR/78L. Prepared by
ICI Brixham Laboratory, ICI PLC, Devon,
Brixham, England. Submitted by NOR-A Chemical
Company, Wilmington, DE. EPA Accession No.
407980-02. '

The acute toxicity study on bluegill is scientifically sound
and fulfills guideline requirements for a warmwater fish species.
With a 96~hour 1Csy of 0.34 mg/L Amitraz technical is highly toxic
to freshwater fish.

The chronic toxicity study on fathead minnow is scientifically
sound but does not fulfill th ideline requirements for the fish
early life stage test. Survivaal in the solvent control was less
than 70% and the range of consentrations tested did not include a
no effect level (NOEC < 3.53 tig/L). The fish chronic toxicity
study must therefore be repeated. R
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Accession Number 407980-01

DATA EVALUATION RECORD

CHEMICAL,: AMITRAZ
Shaughnessey Number 106201

TEST MATERIAL: W92 AMITRAZ Technical code BTS 27419. . BX
CR18645/1 Analytical Reference No. T00255. Purity 98.8
percent w/w. A white powder. N’-(2,4-dimethylphenyl)-N-
[(2,4-dimethylphenyl)-imino-methyl]~N-methylmethanimidamide.

STUDY TYPE: Freshwater fish acute test.
Species Tested: Lepomis macrochirus.

CITATION: Hill, R.W., B.J. Harland, and J.E. Caunter. 1988.
W92 AMITRAZ Technical: Determination of acute toxicity to the
bluegill sunfish (Lepomis macrochirus). Study Number Q506/D.
conducted by Brixham Laboratory, Brixham, Devon, England.
Submitted by NOR-AM Chemical Company, Wilmington, DE.
Accession Number 407980-01.

REVIEWED BY:

Isabel C. Johnson, M.S. Signature: AQaoled C. Tcvan—

Principal Scientist Date: QPecumbbar 83,108
KBN Engineering and
Applied Sciences, Inc.

APPROVED BY:

Prampimpan Kosalwat, Ph.D. Signature: gq k&bsyaixqujr'
Staff Scientist Date: |Q/ax/@y

KBN Engineering and

Applied Sciences, Inc. _ A .

Henry T. Craven, M.S. Signature: 6222%?/

Supervisor, EEB/HED Date:

USEPA - 2. o

CONCLUSIONS: This study is scientifically sound and meets

the Guideline requirements for a warmwater fish species. With
a reported 96-hour LCgqg of 0.34 mg/L amitraz technical (based
on mean measured concentrations), is considered highly toxic
to bluegill sunfish. The NOEC is less than 0.22 mg/L amitraz
(active ingredient) technical.

RECOMMENDATIONS: N/A.
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Accession Number 407980-01

BACRGROUND:
DISCUSSION OF INDIVIDUAL TESTS: N/A.

MATERIALS AND METHODS:

A. Test Animals: Bluegill sunfish were obtained from S.P.
Engineering, Inc., Salem, Massachusetts. No sickness, injury
or abnormality was observed in the fish in the two weeks
prior to the test. The pretest diet was flaked aquarium
food. The batch of fish used for this study was held for 7
days at 22 + 1 ©C before the start of the test. The fish
were held under daylight and artificial lighting. The last
medication given to the fish was a 1 ppm treatment of
methylene blue two weeks prior to testing. The fish tested
ranged in weight from 0.47 to 0.82 g with a mean weight of
0.63 g. The range in length was 28 to 33 mm with a mean
length of 30.9 mm.

B. Test System: The apparatus used in this study was a
continuous flow-through system. The test vessels, dosing
lines, mixing chambers and stock vessels were all constructed
of glass. Twenty-liter spherical glass vessels 37 cm
diameter, fitted with Quickfit glass lids and outlet 11nes,
were used to hold the test fish. The test solutions were
renewed at a rate of 200 ml/minute. A 95 percent exchange of
the test solutions was calculated to occur within 4.5 hours.
The depth of the test solutions was 37 cm. The stock
solutions were fed by a series of B Braum Perfuser VI syringe
pumps and a series of peristaltic pumps was used to supply
freshwater. Triethylene glycol was the solvent used. The
dilution water was supplied from a 20,000 gallon reservoir -
and the total hardness was measured daily. Dilution water
characteristics included pH range from 7.5 to 7.6,
conductivity of 120 to 130 umhos/cm, hardness of 38.3 to 45.3
mg/L as CaCO3, alkalinity of 24.4 to 27.7 mg/L as CaCOj3, and
temperature of 14 ©°C. The source of the dilution water was
not reported.

C. Dosage: Ninety-six-hour flow-through acute test.

D. Design: The following nominal single test exposure
concentrations were used in this study: 3.2, 1.8, 1.0, 0.56
and 0.32 mg/L amitraz technical, a freshwater control, and a
solvent control. The 0.32, 0.56, 1.0, and 1.8 mg/L amitraz
concentrations contained 100 ulL/L trigol. The 3.2 mg/L
amitraz and the solvent control contained 250 uL/L trigol.
Daily pH, dissolved oxygen (DO), and temperature readings
were conducted in all test chambers in which surviving fish
were found. Daily dilution water quality measurements were

: 2



Accession Number 407980-01

taken for pH, conductivity, hardness, alkalinity and
temperature. Chemical concentrations were measured at the
24-, 48-, 72-, and 96-hour exposure period, in the controls
and all treatments. The photoperiod in this study was 16
hours light and 8 hours darkness.

E. Statistics: All LCgg values were calculated using
Stephan’s computerized method. A Phillips plotter was used
to draw the dose response curve.

12. REPORTED RESULTS: The mean measured values of amitraz
technical ranged from 53 to 76 percent of nominal values.
The levels of the two metabolites of amitraz were below the
determination levels used in the study. The losses of
amitraz in this study are thought to be due to adsorption,
non-homogeneity in solution and precipitation. Survival is
summarized below:
" Mean- Measured " -~Surviving bluegill sunfish
Concentration :
(mg/L) 24 Hours 48 Hours 72 Hours 96 Hours
Control 20 20 20 20
Solvent
Control 20 20 20 20
0.22 20 20 20 20
0.43 20 20 8 2
0.58 20 14 9 1
0.96 15 14 14 14
1.9 5 0 0 0

The general symptoms of toxicity noted in this study were
quiescence, turning dark, lying at the bottom of the tank,
and loss of balance. The 96-hour LCgg value as amitraz
technical, based on mg/L mean measured concentration was 0.45
mg/L with 95 percent confidence limits of 0.39 and 0.51 mg/L.
These values were calculated using the Moving Average
Method. The no-observed-effect concentration was determined
to be less than 0.22 mg/L amitraz technical. Test
temperature was 22 + 1 Oc. The system turnover rate
calculated by the reviewer from the report data was
approximately 5.3 turnovers per day.
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Accession Number 407980-01

STUDY AUTHOR’S CONCILUSIONS/QUALITY ASSURANCE MEASURES: The
96-hour LCgo value obtained in this study for amitraz
technical was 0.45 mg/L (0.39 - 0.51) based on mean measured
concentrations. The compound would be classified as highly
toxic according to the relevant standard evaluation
procedure. "This report has been audited in accordance with
ICI’s policies and procedures for Good Laboratory Practice."

REVIEWER’S DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

A. Test Procedure: Overall, the test procedures appear to
be scientifically sound, the following deviations from the

Guidelines were noted and are discussed below:

o The dilution water source was not described fully, other
than it was supplied from a 20,000 gallon reservoir. It
was not stated whether its source was ground water,
surface water, or tap water.

o Temperature control method for testing was not reported,

and temperature was measured daily. More frequent
recording is required for both water-bath and
environmental air temperature control.

o] Although the chemical test concentrations were measured

daily in all test concentrations, they were not measured
at test initiation.

B. Statistical Analysis: The reviewer recalculated the 96-
hour LCgqg value and obtained slightly different results
of 0.34 mg/L amitraz technical (0.29 - 0.38). This
difference is not significant. The reviewer’s results
are attached.

C. Discussion/Results: This study is scientifically sound
and meets the Guideline requirements for a warmwater
freshwater fish. With a 96-hour LCsqg of 0.34 mg/L
Amitraz technical is considered highly toxic to bluegill

" sunfish.

D. Adequacy of the Study:
(1) Classification: Core.

(2) Rationale: N/A.

(3) Repairability: N/A.

COMPLETION OF ONE-LINER: Yes, December 22, 1988.
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Accession No. 407980-02

DATA EVALUATION RECORD

CHEMICAL: Amitraz
Shaughnessey No. 106201

TEST MATERIAL: Q559: Amitraz technical code BTS 27 419, BX
CR18645/1 analytical reference No. T00255,
purity 98.8% w/w, a white powder.

STUDY TYPE: Fish Early Life-Stage Test.
Species Tested: Fathead Minnow

(Pimephales promelas)

CITATION: Hill, R.W., B.J. Harland, B.G. Maddock, and A.M.
Riddle. 1988. W99 Amitraz Technical: Determination of the
Chronic Toxicity to Fathead Minnow (Pimephales promelas)
Embryos and Larvae. Study No. ENVIR/78L. Prepared by ICI
Brixham Laboratory, ICI PLC, Devon, Brixham, England.
Submitted by NOR-AM Chemical Company, Wilmington, DE. EPA
Accession No. 407980-02.

REVIEWED BY:

Prapimpan Kosalwat, Ph.D. Signature: {} kﬁszcd¢&xif/
staff Toxicologist

KBN Engineering and Date: \9./:,1&./%2

Applied Sciences, Inc.

APPROVED BY:

Isabel C. Johnson, M.S.. Signature:fﬂxl%tﬁcg-: %4emﬂwk~
Principal Scientist

KBN Engineering and Date:W&u Qa3 ,\a%e
Applied Sciences, Inc. 7/

Henry T. Craven, M.S. Signature:
Supervisor, EEB/HED TV ez ;
USEPA Date: d J/Zﬁ/f 7

CONCIUSIONS: This study is scientifically sound but does
not fulfill the guideline requirements for fish early life-
stage test. Based on the most sensitive parameter (weight),
the MATC and NOEC values of amitraz technical for Pimephales
promelas were determined to be less than 3.53 ug/L mean
measured concentration. A more precise MATC value could not
be determined due to reduction in weight observed at all
test levels.

RECOMMENDATIONS: N/A.
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Accession No. 407980-02

BACKGROUND:

DISCUSSION OF INDIVIDUAL TESTS: N/A.

MATERIALS AND METHODS:

A.

Test Animals: The fathead minnow (Pimephales promelas)
embryos used in the test were obtained from brood stock
held at the Brixham Laboratory. The fish were
originally purchased from SP Engineering Technology,
Salem, Massachusetts. The brood stock fish were fed
daily on a basic diet of Promin, a proprietary brand of
tropical fish food, and brine shrimp. No mortalities
were recorded and no therapeutic treatment had been
given to this batch of fish during the 14 days prior to
the start of the study.

Batches of eggs from the spawnings of at least three
females were pooled in a dish filled with dilution
water. Each batch was less than 48 hours old, that is
up to and including the tail-bud stage. Sets of five
eggs were randomly selected, microscopically examined
for viability and placed in incubating cups by
stratified random assignment. This process was repeated
until each cup contained 20 eggs.

After the embryos were distributed in the embryo cups
they were treated with a 15-second exposure to malachite
green at a concentration of 60 mg/L to prevent possible
fungal infection. They were then rlnsed with freshwater
(dilution water) at 25°cC.

Test System: The test vessels were of all glass
construction, rectangular in shape with dimensions of
30 x 20 x 20 cm and a capacity of 12 liters. The
volume used was nominally 9 liters and the water depth
in each tank was approximately 15 cm. The incubation
cups were made from 8-cm lengths of glass tubing (5-cm

d.) with nylon mesh (0.47 mm) cemented to the bottom
of each cup using -silicone sealant. The cups were
suspended in the test chambers and oscillated vertically
over a distance of approximately 2-5 cm at a rate of 2
oscillations per minute.

The dilution water was fed from an aerated, temperature-
controlled constant head tank via flow control devices
to glass mixing chambers. The nominal flow rate of the
dilution water to each mixing chamber was 300

ml/minute. Each chamber also received the required

2
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Accession No. 407980-02

amounts of test substance fed by a peristaltic pump.
The mixing chambers were fitted with independent
magnetic stirrers to ensure adequate mixing of the test
solutions. The chambers also acted as flow-splitting
devices supplying at least six tank volumes per day to
each of two duplicate test vessels. The dosing system
was designed so that each replicate tank received 50
ml/minute of the required test solution and a further
200 ml/minute ran to waste. '

The dilution water was a dechlorinated freshwater
supplied from a 100-m> reservoir with an average
retention time of 24 hours. After dechlorination with
sodium thiosulphate, the water was passed through
activated carbon, filtered to 1 micrometer to remove
particulate material and preheated to 25°C in a header
tank on the test rig.

Alkaline triethylene glycol (TEG) was used as the
solvent to prepare test solutions. The test solutions
were not aerated during the study. The test was
conducted at 25 + 1°C with a photoperiod of 16 hours
light alternating with 8 hours of darkness.

Dosage: Thirty-two-day early life stage chronic test.
Design: Five nominal concentrations (i.e., 6, 12, 25,
50, 100 micrograms Amitraz technical per liter), a
solvent control (contained 100 uL/L of TEG) and a
dilution water control were tested in the study.
Replicate tanks (A and B) were employed for all
concentrations and the controls.

The exposure was initiated by placing two incubation
cups each containing 20 eggs into each duplicate tank
(giving a total of 40 eggs per duplicate and 80 eggs per
concentration). This gave a nominal loading of 4.4 eggs
per liter of test solution.

The numbers of live and dead eggs were recorded daily
and dead eggs and fry were discarded. Fry were released
into the test chamber within 24 hours of hatching. When
the hatch was complete, the number of live, deformed

and dead fry in each duplicate tank was recorded. The
percentage hatch was calculated as the number of live
normal fry in each duplicate tank divided by the number
of eggs on day 0. The "hatch day" (day 4) was
determined to be that on which the greatest number of
fry were released into the progeny tanks.



Accession No. 407980-02

After releasing into the test chambers, until day 6
post-hatch, the fry were fed on un-oiled powdered
Pruteen once per day. On each occasion, 0.05 + 0.005 g
of Pruteen, suspended in a small amount of water, was
introduced into each tank. On days 5 and 6 post-hatch,
the Pruteen feed was supplemented by one additional feed
of brine shrimp (Artemia) larvae. From day 7 to day 15
post-hatch, the fry were fed solely on Artemia larvae,
three times per weekday and twice per day on weekends at
an estimated rate of 400 larvae per fry per feed. From

.day 17 post-hatch onwards, the Artemia used were

approximately 72 hours old at the time of feeding and
had, themselves, been fed on Pruteen. From day 25 post-
hatch, one of the daily Artemia feeds was replaced with
Promin. This was given at the discretion of the
operator. No food was given during the last 24 hours of
the test.

Daily observation of fry mortality, behavior and
appearance was made and any abnormal effects recorded.
The test was terminated at 32 days post-hatch and the
surviving fry were counted and individually weighed and
measured.

Dissolved oxygen, pH, and temperature measurements were
made in both replicate tanks on day 0 and then twice
weekly throughout the study. In addition, a continuous
record of the temperature was kept in replicate A of the
dilution water control. Water samples were taken from
each A replicate on days -1, 0, 1, and 2, and from each
B replicate on days -1, 0, 2, and 3 of the study.
Subsequently, samples were taken at least twice weekly,
alternating between each replicate, so that every tank
was sampled at least once per week. The samples were
analyzed for amitraz technical and its metabolites using
gas-liquid chromatography.

Statistics: The relative standard deviation (RSD) of

_ the weights of the larvae in both replicates of the two

controls were calculated to determine the acceptability
of the data according to the EPA Environmental Effects
Guidelines.

The percentage hatch and survival data were analyzed by
contingency table tests to compare the treatments:
against the controls (p = 0.05). The larval length and
weight data for the solvent control and the dilution
water controls were tested for differences (p = 0.05)
between replicates using Student’s t-tests. 1In the
absence of significant differences, the replicates for

4
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each treatment and the controls were pooled and a one-
way analysis of variance carried out. This was
followed by Dunnett’s t-tests at the 95% and 99%

" significant levels, between each of the treatments and
the controls. If significant differences were found (p
= 0.05) between replicates, subsequent analysis was done
on unpooled data.

The Maximum Acceptable Toxicant Concentration (MATC) was
defined as the geometric mean between the lowest effect
concentration and the highest no effect concentration.

REPORTED RESULTS: Water quality data during the exposure
period are presented in Table 14 (attached). Dissolved
oxygen levels ranged from 6.8 to 9.0 mg/L. The pH values
ranged from 7.4 to 8.7, while temperature values ranged from
24.1 to 25.9°C. The mean flow rates to the individual tanks
ranged from 46 to 56 ml/minute. The light intensity was
2400 Lux during the test. The analytical recoveries for
the levels of amitraz in this study ranged from 53.2 to
78.1% of the nominal concentrations. The mean measured
concentrations were 3.53, 7.14, 16.8, 36.6, and 57.0 ug/L.

The residual standard deviation (RSD) values of the weight
of the fish which were alive at the end of the test in each
control chambers were 26.5 and 40.2% for the solvent control
and 29.3 and 30.0% for the dilution water control. The data
were therefore considered acceptable.

There was no significant difference (p = 0.05) in the
hatchability of the eggs or the survival of the larvae
between replicates in either the dilution water control or
the solvent control. All pairs of replicates were therefore
pooled for subsequent analysis. No significant differences
were found between weights and lengths in the replicates of
the solvent control or between the replicates of the
dilution water control (p = 0.05). The replicates were
therefore pooled for subsequent analysis.

Table 4 (attached) summarizes data collected on
hatchability, larval survival, and growth. The hatchability
of fathead embryos was not significantly affected (p = 0.05)

in any repllcate test vessel in this study. The percentage- 2"

hatchability in the individual replicates ranged from 79.5
to 97.5% with an overall mean value of 89.5%.

Larval survival was significantly affected (p = 0.05) at
7.14 ug/L and higher concentrations, while at 3.53 ug/L, the
survival was unaffected. No fish survived in the highest
test concentration (57 ug/L mean measured).

5
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Comparison of length at each treatment level against the two
controls (solvent and dilution water) showed significant
differences at the 36.6- and 16.8-ug/L mean measured
concentrations (p = 0.05 and p = 0.01). No significant
differences were found at the 7.14-ug/L concentration,
however, a significant difference was found between the 3.53
ug/L and the solvent control (p = 0.05).

Weights of fish in all treatments showed a significant
difference (p = 0.05 and p = 0.01) compared with the solvent
control. Comparison of the treatments against the dilution
water control showed at p = 0.05, the 3.53-, 16.8-, and
36.6-ug/L treatments were significantly different. However,
at p = 0.01, only the 16.8- and 36.6- ug/L treatments were
significantly different from the dilution water control.

The no-observed-effect concentration (NOEC) of amitraz
technical was therefore considered to be <3.53 ug/L. The
lowest-observed-effect concentration (LOEC) was considered
to be 3.53 ug/L.

STUDY AUTHOR'’S CONCLUSIONS/QUALITY ASSURANCE MEASURES: No
conclusions were made by the authors. The study was

reported as being conducted in accordance with Good
Laboratory Practice Standards as detailed in U.S. EPA,
Title 40 Code of Federal Regulations Part 160, Federal
Register, 29 November 1983, and Organization for Economic
Co-operation and Development ISBN 92-64-12367-9, Paris 1982.

REVIEWER’S DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

A. Test Procedure: The test procedures generally follow
the SEP guidelines, except for the following deviations:

o Time to swim-up was not reported.

o Dechlorinated water probably should not have been
used as the dilution water since the analysis performed
during the study showed low levels of residual chlorine
in some water samples, indicating incomplete
dechlorination.

o The light intensity used during the test (i.e., 2400
Lux) was much higher than the recommended intensity of
400-800 Lux.

o The range of concentrations tested did not include a
no effect level. The SEP states that one concentration
selected must not affect any life-stage.

6
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It should be noted that there is a typographical error
in Table 4 (attached). The standard deviation of
average weight of solvent control replicate B should
have been 0.059, instead of 0.039.

Statistical Analysis: Mortality, length, and
reproductive data of the first generation of daphnids

were reanalyzed by the reviewer using analysis of
variance with six tests (see attached printouts). The
percent hatching and larval survival were transformed
using arcsine square-root transformation before the
analyses.

The results could be summarized'as follows:

Mean Measured % Hatching % Larval Length Weight

Conc. (ug/L) Survival (mm) - (mg)

Solvent Control 93.8 66.7 20.55 0.138

Water Control 91.3 81.7 20.27 0.121
3.53 83.2 70.0 19.04 0.0982
7.14 89.2 56.7 20.02 0.1102
16.80 90.0 36.7P 17.152b  o.0763b
36.60 91.4 13.48P - 16.692P o0,0733b
57.00 | 87.7 0 - -

g = Significantly different from solvent control (p < 0.05).

C.

Significantly different from water control (p < 0.05).

Discussion/Results: High mortalities occurred in the
solvent control (average = 33.3%). The SEP states that
"a test is not acceptable if survival in any control
chamber is less than 70%."

Hatching was not affected by amitraz technical at any
concentrations tested. Concentration of 36.6 ug/L
reduced larval survival when compared to the solvent
control, and concentrations of 16.8 and 36.6 ug/L
reduced the survival when compared to the water control.
Amitraz technical at concentrations of 16.8 ug/L and

7



Accession No. 407980-02

higher significantly reduced the length of test fish
when compared to both solvent and water controls. All
concentrations tested significantly reduced the weight
of test fish when compared to solvent control.

Therefore, based on the most sensitive parameter (i.e.,
weight), the NOEC and MATC values were determined to be
lower than 3.53 ug/L mean measured concentration of
amitraz technical.

D. Adequacy of the Study:

(1) Classification: Supplemental.

(2) Rationale: Fish survival in both replicates of
> solvent control was less than 70%.
Furthermore, the MATC could not be
calculated due to the reduction in
growth (weight) observed at all test
levels. v

(3) Repairability: No.

15. COMPLETION OF ONE-LINER: Yes, December 22, 1988.



ts) we %
24 A
o .
.nvu, @ A
. .m m . soAique [SYITU] B0} [BATAING (93040 ByY pue AJTITIQUYPITY BY) UO PEIEINDIED een BIIp 1913013035,
.....m I | T | ] T T T 1 | | T I | I I 1
80 { ! (| | | ! | | i t | | | | { 1933000 §
g o Icco’o jotr-olocziver | o008 | w21 ¢ €2l ¢z | = 1o | o 1 ¥ 1 oy | ©F 9 | eaj
.m.u 1 é€0°0 4 21 =.=.~.. I @ szl ozl oz) oy <16 ) ¢t6 | ok i &« T o ¢ ©1t/ v 901110 §
hsoo! | ] R T R T I I I U Y ]
g _ E\m.?..e_::-ﬁ. £y Lor) sl i = lose 1 oo 1 e | ov ) g1 8 Tenw)
lscorolvcr-otiz-zicoz) ¢99 1ozh vzl w20l 92 1 9'¢6 | s°26 | o I &« § ov | 7O v ......_om_.
o § { [ { { ! | | | | } | | i ' | | f
Iccocolvot-olsotiver) ooc | 120 w2 2t 2z | = beet 1 o ) w1 e lekCc | w1 1
S 1€€0'0 1€60'0199°Z0cot | o0 § w20 12 120 12 | 2Co | w9 1 o § ¢ | -:mmsa i vi 2 i
. | ' 1 i i | 1 I § i [ ! § I i | i
12voolstioléc-zioozt <. | 950 otf ozl 12 | = lyves | o ) o« § -..n (I | |
lioolcotolsizionzl o009 § ot 22l 2zl 22 1 268 | 206 | 1 I« 1 .4 et 1 wvi ozt 1
i | | i ! i ! i | I i | ) { ! { (
lovo'oicoco 98- zioyrl o005 | sl ozh ozl ot | - Joos | o | 9% | __a.-.. LN !
. létoco liooles v 6 et ¢«¢2 1 ¢ 16016 1L | o006 006 | o0 i % 1 Snv. vetl v st |
S ! 1 ! { i ! | | i I f | § ! ! 1. i
lococo lvsocoiz9°Zlostl ¢9 1z e tbelce - tooe | o § 9% | .R. el i
lscoolosoolecziter)l o002 191901 ¢ 8¢ 1 vl et | o I e | .:.Jnu vi e i
i ! / | | ! i [ | | § 1 l 1 i t
- -1 -1 -1 -1 ¢ 1ojlolelo 1 = lves | o€ 1 ¢ | ..;,“mu.ﬁ_c_ {
I -1 -0 -1 -1 0. lolololo | ¢wiocoe | o | % | o7l I oot |
. I T N | I Teeeeea| T T 1 | I T T | ) T{&3Y ] )
1@ 160 | os)w | wyoreujzc | gz) ot) 11 | (sdes | (edes |posee PoeveI0a jpoyney | uee | /0| ywey | /00
, i | | I { w03y} | pejood) | appug) | A3y jo sequny | 10 |¥0w0d | ene | wIued |
) (] Whyen | yy6veg jivayaane |  (edep) Buragaine 1 wsy | yaeyj { e0haque | poan | ~odu)y -e«l!v
| ®Beasay | ebeseay |3 wwasw) | swAsey 4o oN, | t S | 5 | { o onj-eomm 1e3gwpPey
1 | ' | ! ! ! | | vesy { zexyywy |
jep [eAgAIne pus 3| TIqQRPISH :
JVAUYY ONV SOANOMI MONNTM QVIHIVY O1 ALIDJIXOL JINOUHD J0 NOTAVNING13D WITMNIDE ZVELINY
v 3MvV1 _ , o

LAY

I OB STl R, VR R8T e oo P . . + ey R AT RN TN O
She b . kg - N




/78L

No ENVIR

Sponsor's Study

BL/B/3218 page 35 of 49

! i I ] | | | ] | ! ] I { i ! I ! I I i 1 | | 1
I oz lo-c bzt twvzl6tine tzvzle e vt 1oz io e izt 1zvziét izt 1692 icpl 9ty - -1~ 1ei i
ez ieciey 1999219 ¢le9 tosz e ize Ivszieeiz e Iz°vzloeloe toszloel vel - -0 = 1 vl el
1o-vz2 i ive 19°%zlac12t loszitelne 19°vzitelee 19vzloLlze 1sszi199i el - -1 -\, 8 '
leswz ie e hve 1o vzie ey 1z°szlz:elze 1z°vziocloe losszleetve 1z°szicol 9et - 4 - 1 »bv e
beszl9°0i2'8 tu'szleci9c 1092128108 f9°sZic8ive lestieetee lesticwl ool > 1 -} <19l B |
l6°szloeine I1vszle 19t 10°9T16°¢int lé'szivelee leszieclor foszioe) ol - |- ={-v UM
lz°szlcmlva Icszieeloe lestivelae Ivsziteloe lestieccloe Joszivel vol - 1 -4 - 1ol «u.
lesszioeive 1sszie cion 16°s210°910°9 19°SZ 16°¢ 108 lessziocloe f9szle el 9¢tl - 1«1 - v e |
12°sz 198108 19°vZ10alee 19°sZizalet lz'szizeloe 1evzloelee Isstisaloel - § -1 19 T T |
fcstisnloe 19°s2lo@live 1<szicol9t le'vzioeloe tovzizoioe Icszivel oel - § -1 -§vl o
I€°s2i9nloe lsvzjoelve 1sszizeize trcszicelve Is'vzloeloe (2stlcel ool - | - - tal (R |
12°sZ1v019°0 1veZi6tive Icsziveijoe lt'szloeize Ivvzitolze feszicol 998 - | -1 - v | 8116 |
12°s2 100108 1L-v219°¢ive tevzisnize Iv'sziecioe loszicetee ttszloet zol - 1 -1 ~1@d TR |
teeszle e 1ot 1e'vz1e-e19°t 1vvz )99 l09 trszleccler (oszlecloe Ivstletl onl = | -1 = 1w s |
st lveizee heviecize leszlivaloe lo'vzitelee Ivszlselor Isszicol zolzszlvei ol o A |
le'szioeize 19°v210¢19°¢ teszitelos le'vzloelos 19°¢212°¢19°¢ tvszietl oniverizol ool v (o |
1e°vzio0lee 1e'vZistive lvsZiee lot levzincioe 19°vZl6t1o® fsvzloel vciwvzivel ”Ll 9} TR |
10°0Z 06t 19°t levziocine 1sszieelne 19°%2 18°¢19°¢ 19wz l6-clot fsvzioel osicvzlioel o¢i v § 9°01°62 |
le vz 16t 19°¢ 1Z°vzlo 219t 199216 ¢ 19t teeszlecclece lsvziseine 1ovzioel civetiecl ool 9 ) .o 4|
leevzlec ot 1vvziociee sz lee 19t 19°v20e°c19°¢ 19°%216°¢19°C tevziosl weiovzieel ot v i e'ot°92 |
10°6Z 19°L 1Vt BE Y2 IS LIvL 1a vz Ive )9t lorsZ i e hv e 1wz ive o feveis el velvszivel ooel ot . o
lesZigoe ot 19 vzlvelve 1z°szis ezt l6 UYL L 19w 1 e 19t QewZ 19°L) @ L9 vZivel 92} v | te01°22
U3 TWTI/AT 30 T T/ 3 T W@ Ti/5T 35 TR Ti7/5%T 301 WTTART 3 T WTIST 3 TWI/ST T o
fowor) 1% I1dwi) | % towr) j % |dwer| | Zp jowey| | g [owes] | 2o |dwey| | Zo | 1 _mwo |
I [} I . I I | i L2 LE ] sy
1 1033000 | 1033000 Juaajog | 9 i 2t | < ] -0¢ f oot | ~dey, R |
| 2930 woyyngig | | (1/67) v0731933U03000 FeuUTwOY . ‘ | { ur |

pRUIRINIaD sI0jewersd [edTwsya/TedTeiyd jo eBuey
JVAHVY ONV SOAHOND MONNIN QYIMIVY O1 ALIDINOL JINOYHD 0 NOT LVNINYIL IOt WVIINHDZL 2VEI T

LA R




N Y 4 (%
Analysis of Variance F

"FILTER: Nane

ile: amithatc

L4A}cba;u? — |
12~-15-1988%

N's, means and standard deviaticns based on dependent variable:

* Indicates statistics are collapsed over this factor

Moo measnad N

Factors: C
* CCWQ.(M/L) 14
1 sohnkd-CmJJaQ Z
2 Walin loniief <
3 3.53 2
4 3.4 2
S 1b.%o 2
& 36.bo =
7 - 53%.00 2

DopDRORDRDRRLDRDDDDDDDDDPDDRDDED
- Fmax for testing homogeneity of
DRDDDpIRRRRDRDROPRRRDDIDDDRDPDDD
Analysis of Variance D

D

Scurce - df 58 (H)
Between Subjects 13 Q.0762
C <CONCY & 0. 0272
Subj w Groups 7 0.038%3

DDDDRDBRDDDRDDDDDT

between subjects variances:
DRDDDRRRDDORRRDDDDDDRRRRDRBDDDDDDDD
ependent variable:

M55

0, 0062
0. 0056

Mean
1.247¢€
. 3194
« 2925
1.1500
1.2355
1.2490
1.2731
1.213%9

Date:

HATCHING
CAresine sapT

S.D.

0.0766
0.03e7
0.1689
0. 0694

0.0239

0. 0000

0. 0341
0.0497

oo

DRDDRRDDDDRDDDDDDDRDDDDR LD

HATCHING
F P
1.118 0.4343

Not defined

PDDDDDIDRDD

)

e

N
L

ko

/7
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Analysis of Variance

" FILTER:

None

File: amithatc

FH‘%M -

Date:

12-15-1988

L\w’rcw)«aa ( Are 2ine SGRT Houaloumakion)

‘Post-hoc tests for factor C (CONG)

Level

LI O O 0 S

Comparisaon

i

LU W O GO - N P I 5 I I 0 I T SN O ST SN O I o S S

,

A blank means the P-value is greater than 0.1000.

Mean Level Mean
1.319 = 1.273
1.293 7 1.214
1.150
1.236
1.243
Newman Bon-

Scheffe’ Tukey-A% Tukey-B* -kKeuls* fervoni Durnett
3
4
S
&
7
3 N.A.
4 N.A.
b M.,
& M.4.
- N.A.
= N.&.
= N. A,
& N.A.
7 N. 4.
3 N.A.
& N.A.
7 N.A.
& N, A,
7 N.A.
7 M.A.
The only possible P-values are .01, .05 or .10 tup to 0.1000).

For Dunnett’s test only the P-values .05 and .01 are possible
and only for comparisons with the control mean (level 1),

POl
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Analysis of Variance File: amitsurvy Date: 1Z-15-1°

" FILTER: Neone 32 -day Swposune /lonal Sunviveld

N's, means and standard deviaticns based aon dependent variable: SURVIVAL

W
m
24}

(Are st 3QRT)
* Indicates statistics are collapsed aver this factor
Factors: C }4mu4uu4-ud N Mean S.D.
* lone . Cpq/L) 12 0.8221 0.2747
1 Selvent cenlio? . 2 0.9557 0. D000
z Waln Conlret 2 1.1284 0. 0302
3 3.53 2 0.9912 0. 0000
4 %t 14 e 0.8500 0.0447
3 10 2 0.6445 0.1932
& . = 0.3627 0.1427

o , .
DoDRDRPDDRDDDDDRDRRDRDDDRDDDDDDDRE DDA RDDRDRD DRI DR RO DRI RDRPRDDDRDRDDDDDRDID IR D
Fmax for testing homogensity of between subjects variances: Not defined

DDDDDODRPRDRRDRDDPPDDRDDD DR DR DDRRD DL DR DR DDDP R RR PRI DRDDRDDDDRDDDRDDRDID DD DED

Analysis of Variance - Dependent variable: SURVIVAL
Source df g5 H» MSE - F P
Between Subjects 11 0,830z .
C ¢CONC) 5 D.7673 o 0,1235 14,827 0.0026
Subj w GBroups & 0. 082 0.0105
L DDDRDDDDPRPD DRI DD DD RRDDD DD PR PP DD DR DD DR DR DID DR RDRR DR DD DR DR RDD DD DT

Post-hoc tests for factor C (CONCH

Level Mean Level Mean
Q.956 g 0.3632
1.128
0,391
0. 850
0,845

TR SO O U

Newman Bon-
Compariscon  Scheffe’ Tukey-A% Tukey-B¥ -keuls¥ ferroni Dunnett

1 < 2

1 < 3

1 = 43

1 =5 0O, 1000 O, 1000

1 > & 0, 01390 0, 0100 00,0100 0, 0100 Q.0187 0.0100
= = 3 N.A.
=2 x4 N.A.
2 39 0.0478 Q. 0500 0, D500 0. 0500 0.0506 N. A.
PES 0. 0053 0. 0100 0.0100 Q. 0100 0.0051 N.A.
3 4 N.A.
C N 0.1000 0.1000 Q. 1000 N.A.
3 *»6 Q.0144 Q. 0100 Q.0100 0.0100 0.0140 N.A.
4 > 95 0. 1000 N.A.
4 6 0.0464 Q. 0500 0., 0500 0.0100 0, 0430 N.A.
S 6 0. 1000 Q. 0500 N.A.

¥ The only possible P-values are .01, .03 or 10 Cup to 0,1000),

A blank means the P-value is greater than 0.1000,

For Dunnett’s test only the P-values .05 and .01 are possible
and only for comparisons. with the control mean (level 13.
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.Analysis of Variance File: amitleng Date: 12-15-1988

" FILTER: Ncne

-

N’s, means and standard deviations based on dependent variable: LENGTH

* Indicates statistics are collapsed over this factor

Factars: C t&::ﬁ?auz3i N Mean S.D.
* ! 195 19.5185 2.E946
1 Solvent Covdnst 40 20.5475 2. 6900
2 Wadat Conlrat a3 20.2673 2.4220
3 2.83% 32 19.0381 2.2127
4 1.4 24 20,0206 2.4215
S 1b. %0 e 17. 1500 2.5303
& 3b.0 : 8 16.687S 2.3558 .
DRDDDDDRIRRDDDDD DD DD DD DI DRDDDRDDDDDRRDRDIDDRT DDDDDDPDDDDDPDDUDDD pppppRoRonD
Fmax for testing homogeneity of between subjects variances: 1.48
Number of variances= € df per variance= 21.
DODRDDDRODDRDDDD DD DD DR DD DDRDDDRDDDRDDD DD DD DR DD DPDDRDDDDDDDDRRRDDDDDDRRPRDIDDDDT
Analysis of Variance Dependernt variable: LENGTH
Source df sE (H» M3S F P
Eetween Subjects 194 1408. 3554
C (CONCH 5 Z27T.6277 95.1255 3 136 0. 0000
Subj w Groups 189 1132.36857 S. 3945
DD DD DD DD DD DD DD DD DR DD DR DD DR DRRR R DD DDRDDDDRTDRR DD DPDDDRD DD RDRE DD
Post-hoc tests for factor T (CONDD
Level Mean Level Mean
i 20.548 & 16.68R
2 20,267
3 19,0328
4 20,021
S 17.150
Newmarn - Bon-
Cumpar15nn Scheffe’ Tukey-A% Tukey-E* -keulsz* ferroni Dunnett
1 = 2
1 = 3 0.0871
1 4
1 x5 0. 0001 0, 0100 0.0100 0, 0100 0, QO0O0 0., 0100
1 » & 0. 0068 0. 0100 O,0100 QO.0100 Q. 0012 0, 0100
2 =3 N.A.
2 x4 N.A.
Z x5 0. 0003 0, 0100 0, 0100 0O.0100 0, 0000 N.A.
2 F 6 0.0139 0. 0100 00,0100 0.0100 0,0027 N.A.
3 < 4 ’ . N.A.
S 3 0. 0500 0.03500 0.0572 N.A.
3 6 0. 0500 0. 0500 0.0100 N.A.
4 > 5 0.0034 Q. 0100 0.0100 0.0100 O, 0005 N.A.
4 > 6 0.0384 0.0100 . 0O.0100 Q. 0100 0.0101 N.A.
5 g N.A.

#+ The only possible P-values are .01, .05 ar .10 fup to 0,.1000).
A blank means the P-value 'is greater than 0.1000.

For Dunnett’s test cnly the P-values .05 and .01 are possible
and ocnly for compariscons with the contral mean (level 1).
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Analysis of Variance File: amitwt Date: 1X-1S5-1388

*FILTER: Naone

-

N’'s, means and standard deviations based o=n dependent variable: WEIGHT

* Indicates statistics are collapsed over thls factor

Mear, measwred ,
Factors: C Chve. . (M/L) N Mean S.D.
* 195 0.1108 0.0432
1 So\vemk Conest 40 0.1288 0.0481
z Wadee Conlodt 43 L 0.1213 0.0375
3 z2.53 4z 0.0383 0.0330
4 3. 14 34 0. 10'97 0.0367
5 .20 22 0.075 0, 0341
& -3b. Lo ) e 0. 07”” 0.0347
FDUDUD“DDDDDPnDDDDPDDDDDDDDDDDDDPOODDDUPDDDﬁDPﬁUPDUDﬁDDDDP“DDDDDPPDDD ..... fnpop
Fmax for testing homogeneity of between subjects variances: 2.12
Number of variances= & df per variarnce= Z1. )
DDRDDRDRDDPDRDDDDDDDDDDRDDDDDDDRDDDDDI DD DD PR DD DR DDDDD DD DD DD D DD DD DDIDDRDDDD DD
Analysis of Variance Dependent variable: WEIGHT
Source df 85 (H» MSE F P
Between Subjects 194 . 0.3617-. ' ' .
C (CONC)H 5 0.0821 ’ Q. 0164 11,0395 00,0000
Subj w Groups 189 0. 2797 Q.0015

DODRDDRRDRDDRDDRDDDDD DD B DD DD DD DD DL D DD R D DD DD D DD DD DD DR DD DD DD DD DD D DL DDDOnNN DT
Post~-hoc tests for factor C CCOND

Level Mean Level Meanr
Q0. 129 & 0.073
0,121
0,038
0,110
0.076

[N T N S

Mewman Bon -
Comparison Scheffe! Tukey-A* Tukey-E* -kKeuls#* ferrvraoni  Durnnett

hed O D008 0O, 0100 0.0100 0. 0100 0, 000 D,0100
e 0,0653 0. 1000 0, 0500 0., 0208

> O, 0000 Q, 0100 O.0100 Q.0100 0. 0000 QL. 0100
“ 0.0023 Q. 0100 0.0100 Q.0100 0,0003 0,.0100

0. 0733

0.0010 0.0100 0.0100°  0.0100 0. 0000
0. 0808 0.0100 0.0100 0.0100 0.0188

0. 1000
0. 1000

0,062 0, 0300 Q. 0500 0. Q500 0, 0212
Q. 0500 0. 0300 0. 0500

Nl g gt S S
L]

ZJZZ!ZIZZIZZIZ?
P> D>

S B WM MR R - s
L Y A T ARV ¥
GMAOU eSS OOW &R

*# The only possible P-values are .01, .05 aor .10 (up ta 0.1000).
A blank means the P-value is greater than 0.1000,

For Dunnett’s test only the P-values .05 and .01 are possible
and only for compariscons with the control mean (level 1),
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Study/Species/Lab/ iy (Qssa, Anuteaz dechuniead faviewr/ validac
Succession A ice:ive Sesyles =ate Sramse
Avian Reproduction, o Cose(zom) fffsceed/Darzmecars vers.(%) YC3e Ioh.

Species: Conezal . |
—_— Tmazwnt —
Lab: . wacmne I
V ' Tovacene I3
Acc¥®; ;
Staxdy Quraticn: .
Comrmnesy
: 2
G N fate(ai/a) Treacmne  Toeal Mer. (1)
Field Study(Simulated/Actual) Szzus S nramval meatmney |
Species: Care=al g
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Lab: : TrsaTmnt 12 :
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Chronic fish, Cancanezizisns Testad (:pE)- ‘3'5&} 3. 14 b8 Sb.b, 5%
peciesYimed £3 © MATE ®» >~ ¢S, seb . £i%sced Pararmcer » \%
Species al conazlas 3.53 =0 VIR o
1 N ﬂg g . o < \
Lab: 1| Brixham Ln-‘oora:bnle“e‘ werz.(vie 183 Sol. Canex. Mers.(t)w_33 3 P\(qu-:m-?s— >UpP
*
hec.®: 40790 -0 ) CoTTI 4 Mean Measuned s tralisn
Chronic invertebrate Cancaneratizrs Tested (3p_ )=
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